The Drosophila parkin homologue is required for normal mitochondrial dynamics during spermiogenesis.
Drosophila parkin, the ortholog of the human parkin gene, responsible for a familiar form of autosomal recessive juvenile parkinsonism, has been shown previously to be involved in Drosophila male fertility. Loss-of-function mutations in the parkin gene cause failure of spermatid individualization by affecting the proper progression of the actin-based investment cones that assemble in the nuclear region, but fail to translocate in synchrony down the cyst. In parkin mutants, the investment cones are scattered along the post-elongated spermatid bundles and fail to act properly in the process of sperm individualization. Using phase-contrast and electron microscopy analysis, we demonstrate that the parkin spermatids assemble a seemingly normal onion-stage nebenkern, but when the axoneme elongates only one mitochondrial derivative unfurls from the nebenkern. This unique mitochondrial derivative undergoes abnormal shaping and condensation during spermatid elongation. Our results indicate that parkin gene function is necessary for mitochondrial morphogenesis during earlier and later phases of spermiogenesis. The failure of cyst individualization may be due to the sensitivity of investment cone movement to the perturbation of mitochondrial morphology during spermatid elongation.